Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.009 Å; R factor = 0.102; wR factor = 0.278; data-to-parameter ratio = 16.2.
Four independent molecules (A-D) comprise the asymmetric unit of the title compound, C 15 H 26 O 2 , which differ only in the relative orientations of the terminal -C(Me) 2 OH groups [e.g. the range of C methylene -C methine -C quaternary -O hydroxy torsion angles is 52.7 (7)-57.1 (6) , where the C methylene atom is bound to an epoxide C atom]. The five-membered rings adopt envelope conformations, with the methylene C atom adjacent to the methine C atom being the flap atom in each case. In each molecule, the conformation of the seven-membered ring is a half-chair, with the C methylene -C methine bond, flanked by methylene C atoms, being the back of the chair. Supramolecular helical chains along the b axis are found in the crystal packing, sustained by hydroxy-epoxide O-HÁ Á ÁO hydrogen bonding. Molecules of A self-associate into a chain as do those of D. A third independent chain comprising B and C molecules is also formed. The studied crystal is a pseudomerohedral twin (minor component ca 21%).
Related literature
For the preparation of theand -epoxides of guaiol, see: Pesnelle (1966 Table 1 Hydrogen-bond geometry (Å , ). 
Structural commentary
As has been reported previously (Pesnelle, 1966) , the α and β-epoxides of guaiol have been prepared via the epoxidation of guaiol itself. In the present study suitable crystals for X-ray analysis of the minor product, β-epoxy guaiol (I), were isolated and the crystal structure is reported on herein.
Four independent molecules, A-D, comprise the crystallographic asymmetric unit of (I) with the O1-containing molecule shown in Fig. 1 . As seen from the overlay diagram, Fig. 2 , the four molecules are virtually superimposable with minor conformational differences noted in the relative orientations of the terminal -C(Me) 2 OH group as seen, for example, in the values of the C11-C10-C13-O2 (molecule A) and C56-C55-C58-O8 (D) torsion angles of 57.1 (6) and 52.7 (7)°, respectively. In each case, the five-membered ring has an envelope conformation with the C3, C18, C33 and C48 atoms, i.e. the atom adjacent to the methine-C atom, being the flap atom. The seven-membered rings are best described as being based on a half-chair conformation. In this description, for molecule A, the C9 and C10 atoms lie 1.051 (11) and 1.297 (9) Å, respectively, out of the mean plane defined by the remaining five atoms, i.e. C5, C6, C8, C11
and C12 (r.m.s. deviation = 0.0514 Å). The corresponding values for molecule B are 1.063 (10), 1.309 (8) (r.m.s. deviation = 0.0564 Å); for molecule C 1.144 (12), 1.293 (9) (r.m.s. deviation = 0.0303 Å); and for molecule D 1.067 (10), 1.309 (9) (r.m.s. deviation = 0.0526 Å). Finally, the oxygen atoms lie to opposite sides of the molecule.
The most prominent feature of the crystal packing is the formation of hydroxyl-O-H···O(epoxide) hydrogen bonding, available in the archived CIF.
Refinement
The H-atoms were placed in calculated positions and were included in the refinement in the riding model approximation:
O-H = 0.84 Å, C-H = 0.95 -1.00 Å with U iso (H) = 1.5U eq (O and C-methyl) and = 1.2U eq (C) for other H atoms. The studied crystal is a pseudo-merohedral twin [the fractional contribution of the minor component refined to 0.210 (3)], precluding the determination of the absolute structure. The latter was assigned based on the chemistry, i.e. the use of (-)guaiol as reagent. The maximum and minimum residual electron density peaks of 0.69 and 0.45 eÅ -3 , respectively, were located 1.02 Å and 0.76 Å from the O3 and C57 atoms, respectively.
Figure 1
The molecular structure of the independent molecule A in (I), with atom labelling. The displacement ellipsoids are drawn at the 50% probability level. The other molecules are virtually identical and have sequential atom labelling.
Figure 3
A view of the helical supramolecular chain along the b axis for the O1-containing molecule in (I). The O-H···O interactions are shown as orange dashed lines (see Table 1 for details). T min = 0.666, T max = 1.000 21600 measured reflections 10038 independent reflections 9883 reflections with I > 2σ(I) where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 0.69 e Å −3 Δρ min = −0.45 e Å −3 Special details Experimental. Specroscopic data for the title compound: 1 H NMR (500 MHz, CDCl 3 ) δ 2.08 (d, J = 15.0 Hz, 1H), 1.98 (dd, J = 10.0, 5.0 Hz, 1H), 1.98-1.89 (m, 2H), 1.70-1.63 (m, 1H), 1.62-1.44 (m, 4H), 1.37-1.31 (m, 2H), 1.27-1.23 (m, 1H), 1.17 (s, 3H), 1.13 (s, 3H), 1.04 (d, J= 7.2 Hz, 3H), 1.03 (d, J = 7.2, 3H), 0.98-0.92 (m, 1H). 13 C NMR (300 MHz, CDCl 3 ) δ 74. 3, 72.9, 72.1, 45.8, 37.0, 34.1, 30.6, 27.9, 27.4, 27.3, 27.2, 25.8, 24.8, 18.4, 13.3 . MS m/z 238 (1.0), 220 (12), 205 (14), 187 (9), 177 (8), 165 (36), 156 (22), 147 (25), 138 (29), 125 (43), 123 (51), 109 (36), 95 (43), 81 (38), 67 (38), 59 (100). All other physical and spectral data were identical to those previously reported by Pesnelle (1966) .
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) C24-C25-C28-C30 −55.5 (7) C56-C55-C58-C59 171.4 (5) C26-C25-C28-C30 176.9 (5) C54-C55-C58-C59 −61.1 (7) Hydrogen-bond geometry (Å, º) 
